The neurobehavioral effects of continuous dosing (as food additive) with potassium nitrate were assessed in albino rats. The rats were divided into the five groups, the control group have been fed in a concentrated forage (Barley, wheat, soybean, corn, wheatbrane) where as the treatment groups were fed with the same concentrated forage with the addition of potassium nitrate in different percentages (second group added 0.1%, 3rd group added 0.1% with 0.2%ascorbic acid as antidote, 4th group added 0.2%, 5 th group added 0.2%with0.4%ascorbic acid as antidote) respectively for 5 weeks. Potassium nitrate did not produce overt signs of toxicosis but significantly decreased the open-field activity and also decreased the number of rearing during the open-field activity test, they reached to minimum level at the 4 th week of treatment were reported, these decrease were followed gradual elevation to reach that values of the control group level at the end of study period. Potassium nitrate significant delayed the negative geotaxis at 45° angle and retain to reach the control level in 5 th week in .The treated rats also suffered from a gradual increase in the body weight in comparison with pretreatment values, where as there was no effective significant the number of fecal boluses and swimming endurance. In this study the ascorbic acid (as antidote) in group 5 (0.4% with 0.2% potassium nitrate) differed significantly with group 4 (0.2% potassium nitrate only) that means the ascorbic acid give good result when it used for treatment of nitrate poisoning in animals. The results support the notion that in the absence of overt signs of toxicosis, neurobehavioral tests could be used to detect adverse behavioral changes induced by potassium nitrate.
INTRODUCTION
Nitrate intoxication induce complex and diverse neurobehavioral effects in man and different animal species and represent one of medical and veterinary problems nowadays (1) . The intoxication is being diagnosed with increasing frequency as heavy fertilization with nitrogenous compounds becoming more widely used (2, 3) . Various neurobehavioral tests are available to detect acute, subacute or subtle neurotoxicity of nitrate compounds as well as other neurotoxicants in laboratory animals (4, 5, 6, 7) . These tests assess different functional aspects of the animals (3, 4, 5, 8, 910 ) Automated motor activity measurement and functional observational batters of tests have been recently used to evaluate the neurotoxicity of nitrate compounds as well as other compounds like cholinesterase inhibitors (10). Rhaymah and Alkhafaji (6) have adapted several neurobehavioral tests (open-field activity, negative geotaxis, ataxia as well as food intake) to evaluate behavioral changes induced by nitrite intoxication in rats. In order to further expand and support such findings, the present study assessed the ١٨ neurobehavioral effects of chronic exposure to non-overtly toxic dose of the nitrate compound in rats, and the ascorbic acid can affect them or not.
MATERIALS AND METHODS
The study was involved 35 rats of both sexes, their body weights ranged between (91.7-155.7 g) and their ages between (2-3) months. They were divided in to five equal groups each group(n=7); they were housed at a room temperature with 10\14 light-dark cycle. Animals of the first group were left as a control group and have been fed concentrated forage (Barley, wheat, soybean, corn, wheatbrane) where as the treated groups were fed the same concentration forage with the addition of potassium nitrate (Gerhard Buchman Tuttingeen Germany) in different concentrations (2 nd group 0.1%, 3rd group a 0.1% with 0.2% ascorbic acid as antidote, 4 th group 0.2%, 5th group 0.2% with 0.4% ascorbic acid as antidote) respectively for five weeks. These doses of potassium nitrate did not cause overt signs of toxicosis in rats (6) .
Animal behavior was recorded on the 1 st day weekly during the experimental period. The general behavior tests included: 3 -minute open-field activity (general locomotors activity) including the counting of the squares crossed and rearing in a 90x60x30 cm box divided in to 24 equal squares (11) , negative geotaxis test was performed by placing the rat in ahead down position on the inclined surface at angle of 45°, and the time needed (maximum 60 seconds) to complete 180° turn was measured (12) . Swimming endurance estimates the movement activity of the animal and its neuromuscular balance (5), the animals was placed on abanio of 46 cm diameter 46 cm depth contain water of 22 -24 C°, the time of keeping the head under water for a period up to 10 seconds was depended in this test. The tests also include measurement of body weights were conducted on day 0(pretreatment day -base line value) and there after during the treatment period on 1 st day weekly for 5 consecutive weeks. All tests were conducted between 9 -12 A.M. The data were subjected to analysis of variance followed by the least significant difference test (13) . The number of fecal boluses were statistically analyzed by the Mann -Whitney -U -test and the measurement of body weight were statistically analyzed by repeated measurement analyzed of variance (14) , the level of significant was at P<0.05.
RESULTS
Potassium nitrate in concentrations of (o.1% and 0.2%) did not produce overt signs of intoxication, but caused significant decrease in number of squares crossed in the concentration group of 0.1% and 0.2% at 4 th week in comparison with the value of control group (Table 1) , and the values in 0.2%(4 group) in comparison with the values in 0.1% (group 2) and decreased significantly in 2 nd , 3 rd and 4 th weeks comparison with the values at time 0 (table 1) , and significantly increased in the group 4 in 5 th week comparison with values in same group in 2 nd , 3 rd and 4 th weeks also increased significantly in group 5 in comparison with group 4 in 2 nd , 3 rd and 4 th weeks (table1). However, habituation to the open-field activity test was noted in group4 (0.2%).
Potassium nitrate only in a concentration 0.2% (group 4) lead significantly decreased of rearing in 2 nd , 3 rd and 4 th weeks in comparison with the control value, and also significant decreased comparison with time 0 and with dose 0.1%(group 2), also a significant increased of group (5) in comparison with group (4) in 2 nd , 3 rd and 4 th weeks and increased significantly value of 5 th week in comparison with the 3 rd and 4 th weeks in group 4 ( Table 2 ).
The result of the present study showed significant increased of negative geotaxis values in 3 rd and 4 th weeks in group 4 comparison with the control values, also it led to a significant increased in comparison with the value of group (5) , also in group 4 caused in 4 th week increased significantly comparison with pre treatment and 5 th week. (table 3) The result of body weight test manifested the potassium nitrate at different doses led to a significant increased of values in comparison with those of pretreatment values. Also in the dose 0.2% (group 4) it caused increase significantly in comparison with the dose 0.2% mixed with ascorbic acid 0.4% (group 5) ( table 4) .
The result of present study revealed the potassium nitrate did not significantly affected to the fecal boluses and swimming endurance. 
DISCUSSION
The main findings of the present study was that the continuous dosing (as food additive) with potassium nitrate caused behavioral alteration in rats. These effects reflect the general locomotors such as open-field activity, emotionality and intestinal transit as fecal boluses, neuromotor performance and coordination as negative geotaxis as previously reported by (4, 9, 12) . These findings further support speculation that nitrate compound induce diverse behavioral changes in the laboratory animals (6) that could be monitored by a battery of neurobehavioral tests assessing different functional aspects of the animals (5, 6, 8, 9) . Habituation to open-field activity test is expected in rodents (10, 15) .However, habituation in the present study was not a determinal factor to alter the overall conclusion that nitrate decreases the open-field activity and negative geotaxis in rats.
The neurobehavioral effects of nitrate were manifested clear in 4 th week of treatment in a concentration 0.2% and gradually retrain in 5 th week in time 0 value (pretreatment) that mean the animal had habituated to nitrate because same level feeding to potassium nitrate during long period (16) .
The results of the present study referred that ascorbic acid in 0.4% was the best treatment in comparison with 0.2%, furthermore it manifested to increase body weights during all periods of study due to 
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gave all groups good concentrated forage, In 4 th group (0.2%)a significant increasment was seen in time 0 value because adding nitrogenous compound (nitrate NH 3 ) to forage for along period. The result of present study revealed the potassium nitrate did not significantly affected to the fecal boluses and swimming endurance. Although the rats of the present study did not manifest overt signs of acute nitrate intoxicosis, the tests were sensitive enough to detect behavioral changes during the course of the exposure for early detection of subtle toxic effect of nitrate compounds (the animal appears apparently healthy) (7, 8, 9) .
